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5000 m  
race




Mean 20.4 58.2 167.8 10.2 52.0 14'12"09 29'18"46 64'27"69
S.D. 1.2 4.4 7.2 2.6 2.9 12"19 19"66 65"84









First half track race 
?From February  
to July?
12 km 
pace run  




?BCT?8 km?10 km run ?time for 1 km: 3'10"–20"? 
?  16 km run ?time for 1 km: 3'30"–45"??1000 m 
?time for 1 km: 2'50"?
? 1000 m?5 set ?time for 1 km: 2'45"–50"?




Track race  
phase
?BCT?8 km?16 km run ?time for 1 km: 3'30"–40"? 
? 16 km?20 km road run ?time for 1 km: 3'20"–30"? 
? 16 km run ?time for 1 km: 3'15"–20"? 






Second half load 
season  
?From August  
to December?
12 km?20 km 
pace run 






?Cross-country ?20 km?25 km run? 
?16 km run ?time for 1 km: 3'15"–20"? 
?5 km?2 km run ?time for 5 km: 15'15"? 
?30 km road run ?time: 1:45'–50'?
5
September 4
October 8 km?20 km 
pace run  
?time for 1 km:  
3'30"–4'00"?
Road race  
phase
?BCT?8 km?16 km run ?time for 1 km: 3'30"–40"? 
? 16 km pace run ?time for 1 km: 3'20"–30"? 
? 20 km–25 km road run ?time for 1 km: 3'30"–4'00"? 
?  1000 m–3000 m run?2–3 set  








































????????? glutamic oxaloacetic transaminase
???GOT????????11?35 U/l??glutamic 
pyruvic transaminase???GPT????????11?























12 km?1 km???3? 30???4????????
?????????????????????12 km?
20 km? 1 km??? 3? 30??? 3? 45????
???????????????? 8 km?20 km?



































































????? p?0.05? Fig. 2-C??
?? Fe????? 4??123.8?23.8 μg/dl?? 6?
?119.7?21.2 μg/dl????? 9??74.1?19.6 μg/dl?
? 12??64.8?16.4 μg/dl?????????9?? 12
?? 4?? 6??????????????????
?????? p?0.01? Fig. 2-D??
















Fig. 1.?Changes in running distance of main and voluntary training, and the distance in total through the target period


































???CPK, LDH, GOT, GPT???????????
??CPK??????????????4??195.4?
46.1 lU/l????? 6??279.8?67.3 lU/l, p?0.05??
9??401.2?72.4 lU/l, p?0.01??? 12??396.7?
59.5 lU/l, p?0.01????????????????
????????9?? 12?? 6?????????








4.9 lU/l????? 6??34.2?5.8 lU/l?? 9??34.9?




???????? 4??21.4?3.8 lU/l????? 9?
?32.9?5.1 lU/l, p?0.05?? 12 ??31.6?4.4 lU/l, p?
0.05??????????????????????
??Fig. 3-D??
?????????CPK, LDH, GOT, GPT???
Fig. 2.?Change of Red blood cell count ?A?, Hematocrit ?B?, Hemoglobin ?C? and Ferrum ?D? in April, June, September 
and December through the target period
**: p?0.01, *: p?0.05 vs. April, ##: p?0.01, #: p?0.05 vs. June















0.587, p?0.05, 12??r?0.520, p?0.05??Voluntary
? ??10??r?0.779, p?0.01, 12??r?0.696, p?
Fig. 3.?Change of CPK ?A?, LDH ?B?, GOT ?C? and GPT ?D? in April, June, September and December through the target 
period
**: p?0.01, *: p?0.05 vs. April, #: p?0.05 vs. June
?Dotted lines in each gure show the peak price of a normal range?


































































































Sports Training Journal, 8: 23–24.
?????????
65
4? Malczewska, J., Blach, W. and Stupnicki, R. ?2000? e 
effects of physical exercise on the concentration of 
ferritin and transferrin receptor in plasma of female 
judoists. Int. J. Sports Med. 21?3?: 175–179.
5? Moriguchi, T., Shimomitsu, T., Odagiri, Y., Ichimura, S., 
Fukuda, J. and Tomoda, A. ?2002? Circadian changes 
in urinary bicarbonate, nitric oxide metabolites and pH 
in female player during handball camp involved in an 
exercise, rest and sleep cycle. Tohoku J. Exp. Med. 196?4?: 
281–291.
6? MacNeil, B., Homan-Goetz, L., Kendall, A., Houston, 
M. and Arumugam, Y. ?1991? Lymphocyte proliferation 
responses aer exercise in men: Fitness, intensity, and 
duration eects. J. Appl. Physiol., 70: 179–185.
7? Cannon, J. G. ?1993? Exercise and resistance to infection. 





Training Journal, 6: 9–15.
9? Wilmore, J. and Costill, D. ?1994? Physiology of sport 
and exercise. Human Kinetics: American, pp. 221–228.
10? Lehmann, M., Dickfuth, H. H., Gendrisch, G., Lazar, W., 
um, M., Kaminski, R., Aramendi, J. F., Peterke, E., 
Wieland, W. and Keul, J. ?1991? Training-Overtraining: 
A prospective, experimental study with experienced 
middle and long distance runners. Int. J. Sports Med., 
12: 444–452.
11? Kumae, T., Kawahara, T. and Uchiyama, I. ?1997? A 
study for prevention of chronic fatigue. Part 1. Eects 
of endurance running during one month on blood 
properties and subjective fatigue. Environ Health Prev. 
Med., 2: 21–27.
12? Kumae, T., Kurakake, S., Arakawa, H. and Uchiyama, I. 
?1998? A study for prevention of chronic fatigue. Part 2. 
Eects of strenuous physical exercise performed in a 
training camp on serum enzyme activity levels and 
subjective fatigue. Environ Health Prev. Med., 3: 89–95.
13? Flynn, M. G., Pizza, F. X., Boone, Jr J. B., Andres, F. F., 
Michaud, T. A. and Rodriguez, Zayas, J. R. ?1994? 
Indices of training stress during competitive running 
and swimming seasons. Int. J. Sports Med., 15: 21–26.
14? Yamamoto, K. ?1990? POMS as an index of overtraining. 
J. Clin. Sports Med., 7: 561–565.
15? Schmidt, W., Heincke, K., Rojas, J., Manuel-G. J., Serrato, 
M., Mora, M., Wolfarth, B., Schmid, A. and Keul, J. ?2002? 
Blood volume and hemoglobin mass in endurance athletes 
from moderate altitude. Med. Sci. Sports Exerc., 34?12?: 
1934–1940.
16? Kobayashi, S., Takaoka, I., Sawaki, K., Terano, T., Hirai, 
A., Fujishiro, S., Saito, Y. and Nakajima, S. ?2003? Eect 
of sh oil ingestion on red blood cell ?RBC? membrane 
function of a long distance runner in high-altitude 
training. Shishitsu Eiyougaku, 12?1?: 75–84.
17? Casoni, I., Borsettol, C., Cavicchi, A., Mattinellis, S. and 
Conconi, F. ?1985? Reduced hemoglobin concentration 
and red blood cell. Int. J. Sports Med., 6?3?: 176–179.
18? Oostenbrug, G. S., Mensink, R. P., Hardeman, M. R., 
Vries, T. D., Brouns, F. and Hornstra, G. ?1997? Exercise 
performance, red blood cell deformability, and lipid 
peroxidation; eects of sh oil and vitamin E. J. Appl. 
Physiol., 83: 746–752.
19? Wood, S. C., Doyle, M. P. and Apenzeller, O. ?1991? 
Eects of endurance training and long distance running 












23? Koutedakis, Y., Raafat, A., Sharp, Rosmarin, M. N., Beard, 
M. J. and Robbins, S. W. ?1993? Serum enzyme activities 
in individuals with dierent levels of physical tness. J. 
Sports Med. Phys. Fitness, 33: 252–257.
24? James, A. S., Scarlet, R. J., Carol, B. V. and Robert, B. A. 
?1983? Delayed-onset muscle soreness and plasma CPK 
and LDH activities aer downhill running. Med. Sci. 
Sports Exerc. 15: 51–56.
25? ?????????????????????????
?????1990??????????????????
???????????????????7: 813–820.
?????
????????
?????158–8508?????????? 7–1–1
???????????????????? 3
E-mail?????k-beppu@nittai.ac.jp
